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at the equator (85 metres per second) ; while everywhere beyond 
latitude 35° there is a west wind which acquires its greatest 
velocity (379 metres per second) at the pole. In this computation 
a frictionless motion is considered. The distribution of the air- 
pressure corresponding to this has been worked out by Liebenow, 
and published in the Naturwissenschaftlichen Rundschau, Jahr- 
gang III. p. 237, but it has no practical significance for meteo- 
rologists. . 

Ferrel's reasoning gives iov'v, the relative linear velocity of 
rotation, in the latitude <j>, the following expression : — 

ve=Ru ] eos6>; 

IS cos <j> ' ) 

that is, v = for cos* $ = f or <4 = 35° 16'. 

For <p> 35° 16', v is positive (west wind). 

For < 35° 16', v is negative (east wind). 

Ferrel's and Siemens's researches were independent of each 
other, but their apparently complete agreement is in reality only 
a partial one. They agree as to the dividing-line between the 
easterly and westerly air-currents (the first three being from the 
east, and the last four from the west) ; but the following little 
table show? how widely their computed velocities (expressed in 
metres per second) differ. 



Ferrel. 



For<f> = 0°. 



' $ = 35° 16'. 

' <j> = 45°.... 

' <J> = 54°... 

' £ = 70° ... 

' £ = 90°.... 




155 
107 

110 
254 
747 



In both cases there are assumed three facts : (1) The friction is 
not considered ; (2) The initial condition is relative rest ; (3) 
Thorough mixing of the air is accomplished by meridional mo- 
tions. There are certain inaccuracies of deduction existing in 
both theories, so that we cannot say without qualification that 
one is right and the other wrong. Siemens seems to have fallen 
into the error of the Hadley-Dove view, that masses of air passing 
from one parallel to another retain unchanged their absolute 
velocity of rotation. It is one of the main points of Ferrel's 
theory, that this does not remain constant, but increases with 
the approach towards the axis of the earth. The following quo- 
tation from Helmholtz's memoir "Ueber Atmospharische Be- 
wegungen " (Meteorologische Zeitschrift, 1888, p. 329) shows his 
complete agreement with Ferrel. He says, " If we consider a 
rotating belt of air, whose axis coincides with the axis of the 
earth, and which is pushed first a little to the north and then a 
little to the south by the pressure of the adjoining similar belt, 
then, if the friction is not considered, according to the well- 
known general mechanical principle, the moment of rotation 
must remain constant." This can be true only when the angular 
velocity of the belt changes in an inverse proportion to the square 
of its radius. The two velocities at the poles obtained by Ferrel 
and Siemens, and given in the table, are both far removed from 
the true value ; but in either case there would be a crowding- 
back of the air from the axis of rotation, because such great 
velocities of rotation are impossible. Ferrel, however, in his 
further development, so limits the theoretical conditions that 
these impossible velocities are modified into possible conditions. 
It is quite amusing that some readers of Ferrel's writings have 
understood him to make the ridiculous statement that all of the 
results found by his purely theoretical deductions do actually 
exist in nature ; and they claim that such absurdities are suffi- 
cient to cause his theory to be rejected. It merely shows that 
such persons have only glanced at Ferrel's writings. 

(a) The resistances to motion, such as friction and the like, 
make it impossible that such a great increase as Ferrel and 
Siemens figure out can occur in the relative motions of the air; 



and Helmholtz has given his views of this action, in the paper 
previously mentioned. 

(6) Again: the mixing- up of the air does not occur in the as- 
sumed uniform manner which requires that all the air, no matter 
what its altitude is, which proceeds from about the latitude of 
35°, reaches all other latitudes. As an actual fact, we find that 
the motion toward the pole, towards gradually narrowing circles 
of latitude, takes place mostly in the higher layers of the atmos- 
phere, and the opposite motion in the lower layers. According, 
then, to the law of the conservation of areas,, we owe to the upper 
movements the west wind, and to the lower the east wind. 

The modifications of this simple scheme which are necessary to 
account for the observed wind phenomena are next discussed by 
Dr. Sprung, who gives special attention to the recently expressed 
views of Dr. Peruter (see Wetter, p. 11, 1890; also given in a lec- 
ture at Vienna, Nov. 7, 1889), concerning the lack of an upper 
south-west trade-wind between the two parallels of 35° latitude; 
his view being based on the theories of Siemens and Oberbeck, 
and in opposition to that of Ferrel. Professor Abbe's recent 
studies of cloud-motions in the tropics will be very useful in this 
connection. The tendency towards the origination of a tropical 
east wind is far more marked in the theory of Ferrel than in that 
of Siemens. That the actual wind circulation as marked out by 
these two investigators are so contradictory seems to be due to the 
fact that Siemens simply combined with the weak meridional 
surface currents the results obtained in (9), without considering that 
this is sensibly changed by the conditions explained under (6). 
Ferrel, on the contrary, carefully investigated the gradients of air 
pressure, and found that the east wind of the tropics could be 
perceived to only a limited extent. 

Sprung's trite references to the recent works of Oberbeck (Sitz- 
ungsberichte Berlin Akademie, March 5 and Nov. 8, 1888) and 
M611er (Arehiv der Seewarte, vol. 10), and his own attempt to 
treat this question of the upper anti-trades in an empirical manner, 
cannot be discussed in the present short communication. The 
last section (five pages) of Sprung's paper is of special importance 
to the student of this question of general motions, for he treats 
analytically the reasons for the use of the principles adopted in 
Siemens's paper. Frank Waldo. 

Mount Lake Park, Md., July 29. 



A Brilliant Meteor. 



On Sunday night, July 27, at 11.15 p.m., while sitting on the 
piazza looking west, I saw a remarkable meteor, which in size 
and slowness of movement resembled that of 1861 (which I also 
saw). 

It appeared from beneath the edge of one of the fleecy streaks 
of cloud with which the sky was full, about forty degrees 
above the horizon. Its path was downward, very slightly south- 
ward. When it first appeared, it rapidly increased in size to a 
large sphere of brilliant white light, changing immediately to a 
pale apple-green as it descended, followed by a train of dark-red 
glowing particles. Its duration above the horizon was about two 
seconds. 

The clouds were not thick enough to obscure the light of third- 
magnitude stars. F. 

Sea Girt, N.J., July 80. 



BOOK-REVIEWS. 



Hypnotism. By Albert Moll (of Berlin). (Contemporary Sci- 
ence Series.) New York, Scribner & Welford. 8°. 

Having noticed the general plan and scope of this work upon 
the appearance of the original German edition (Science, July 19, 
1889), it may suffice to express briefly our appreciation of the 
value of this contribution to the English literature on hypnotism. 
We have had a translation of Bernheim's important work, and of 
Krafft-Ebbing's treatise on the subject from the more strictly 
medical point of view, and translations of Binet and Fere, and of 
Bjornstrom, giving more general expositions of hypnotic phe- 
nomena. It is with the latter class of works that Dr. Moll's invites 
comparison. It is much fuller and more thorough than Bjorn- 
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Strom's useful sketch, and notably more cautious and judicious 
than Binet and Fere's somewhat one-sided exposition. The arrange- 
ment of the work is a practical one, and its utility has been in- 
creased by the changes incorporated in the second edition; the very 
complete index, and notice of authors, being among them. 

The growth of interest in hypnotism characteristic of the last 
few years is certainly remarkable. A great deal of it is due to a 
general interest in strange mental states and appearances on the 
borderland of the knowable. This interest, while a natural and 
in some respects a useful one, is in danger of lapsing into an idle 
curiosity, if not an uncritical credulity. Then there is an interest 
in the practical side, — the hopes of aiding the arrest of disease, 
and the furthering of mental and physical well-being; and there 
is the much more limited psychological interest in the phenomena 
for their value in contributing to an analysis of the elements and 
modes of combination of mental and physiological processes. To 
correctly guide public interest, avoiding a semi-morbid interest in 
the unusual, — a link detached from the chain that connects it 
with the normal, — directing attention to the essential meaning 
of the phenomena, their relation to facts longer known and better 
understood, and furthering a calm attitude of judicial poise when 
confronted with apparent exceptions to all natural laws, — this is 
a task as difficult as it is important, and must be the object of 
every book not appealing to a professional audience. It is as con- 
tributing to such an end that the present volume is welcome. It 
is not a perfect volume in this respect, but it is as good as, if not 
better than, any we have. 



AMONG THE PUBLISHERS. 
The "Catalogue of Minerals" just issued by Geo. L. English 
& Co. (1512 Chestnut Streets, Philadelphia, and 739 Broadway, 
New York,) is more than the ordinary price-list. Every one in- 
terested in the subject should write for a copy, which is, in paper 
covers, mailed free. The catalogue contains classified lists of all 
mineral species described up to June 1, with their chemical com- 



position and crystalographic form. We do not recall having seen 
so attractive and valuable a catalogue issued by any other dealers. 
The purpose is, of course, to furnish a price list of the firm's stock, 
but so much more is added that the result is one for which Messrs. 
Geo. L. English & Co. are to be commended. 

— Lord & Thomas of Chicago announce that they have in 
preparation, and will issue during this month, their " Complete 
Directory of the American Press." 

Messrs. Ginn & Co. announce to be published early in the 
autumn "A Synopsis of English and American Literature," by 
G. J. Smith, of the Washington, D. C, High School. This work 
contains in small compass the most important facts connected 
with English and American writers from the days of the Celtic 
bards to the present time. The first part of the book is devoted 
to English, the last part to American literature, each carefully 
divided into periods, and logically outlined. Every period is 
briefly described, and every writer of importance is mentioned, 
with the titles and dates of publication of his principal writings, 
the characteristics of the most celebrated authors and works being 
set forth in apt quotations or in a few discriminating words. A 
separate column on every page gives the leading events and per- 
sonages of contemporary history in useful association with the 
literature. The rank of authors, indicated throughout the work 
by difference in type, is definitely set forth in a summary at the 
end. A list of books suggested as desirable for a course of read- 
ing is an additional feature of much value. 

— It is proposed to publish a memorial volume containing selec- 
tions from the works of the late William Francis Allen, Professor 
of History in the University of Wisconsin. Besides an introduc- 
tory memoir and a complete bibliography of all his writings, in- 
cluding review articles, it will contain papers representative of his 
work in English social and economic history, mediaeval history, 
Roman history, Western history, United States history and poli- 
tics, and the classics, as well as essays upon educational and 



PRACTICAL 

ELECTRICAL NOTES 

AND DEFINITIONS. 

For tlie use of engineering students and practical 
men by W. P. Maycock, together with Rules and 
Regulations to be observed in Electrical Installation 
Work, with diagrams. 180 pages, 82mo, cloth, 60 cts. 
E. & F. N. SPON, 12 Cortlandt St., New York. 



HE AVEBf AND HEIJL. 416 p., paper. 
DIVINE LOVE AND WISDOM. 

383 p., paper. By Emanuel Swedenbobg. 
Mailed, prepaid, for 14 cents each (or 35 
cents for both) , by the American Swedenborg 
P. and P. Society,20 Cooper TJnion,N.Y. City. 



BOOKS 



50,000 vols, of ancient and modern 
rare and scarce books offered foi 
sale. Send for books tried to ob- 
tain elsewhere without success. 
American, British, German and French Books. Cat- 
alogues mailed free to Bookbuyers. 

C. N. CASPAR, Book Emporium 437 E, W. St., Milwaukee 



JUST PUBLISHED. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cents. 
Sent free by post by 

N. D. C. HODGES, 47 Lafayette Place, New York 



Old and Rare Books. 



Back numbers Atlantic, Century, Harper, 
arid Scribner, 10 cents per copy, other maga- 
zines equally low. Send for a catalogue. 

A. S. CLARK, 

Bookseller, 
34 Park Row, New York City. 
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ACK NUMBERS and complete sets of leading Mag- 
azines. Rates low. AM. MAG. EXCHANGE, 

Schoharie, N.Y. 



JUST OUT. 

Speech Reading and Articulation 
Teaching. 

By A. MELVILLE BELL. 

Price, 35 Cents. 

Practical Instructions in the Art of Reading 
Speech from the Mouth ; and in the Art of 
Teaching Articulation to the Deaf. 

[This Work— written at the suggestion of Miss 
Sarah Fuller, Principal of the Horace Mann School 
for the Deaf, Boston, Mass. — is, so far as known, the 
first Treatise published on "Speech Beading."] 

From Principals of Institutions for the Deaf. 

" Admirable in its conciseness, clearness and free- 
dom from technicality." 
" The simplicity and perfection of this little book. 

"Full of exact and helpful observations. 11 
" A very interesting and valuable work." 
" The rules are clearly given and will be of great 
utility." 
" Every articulation teacher should study it." 
"A model of clearness and simplicity, without 
having any of the puzzling symbols that trouble the 
common mind. . . . The exercises given in speech- 
reading from the lips are especially interesting, and 
of great importance tor the student of phonetics." 
— Modem Language Notes. 

*4f* The above work may be obtained, by 
order, through any bookseller, or post-free 
on receipt of price, from 

N. D. C. HODGES, 
47 Lafayette Place, New York. 



BOOKS : How to Exchange them for 
others. Send a postal to the Science exchange 
column (insertion free), stating briefly what you 
want to exchange. Science, 47 Lafayette Place, 
New York.J 



THE WINNIPEG COUNTRY; 

OB, 

ROUGHING IT WITH AN ECLIPSE PARTY. 

BY 
A. ROCHESTER PELI,OW. 

(S. H. SCDDDEB.) 

With thirty-two Illustrations and a Map. 
13°. $1.50. 

"The story is a piquant, good-humored, entertain- 
ing narrative of a canoe voyage A neater, prettier 
book is seldom seen." — Literary World, 

"This is a sprightly narrative of personal inci- 
dent. The book will be a pleasant reminder to 
many of rough experiences on a frontier which is 
rapidly receding." — Boston Transcript. 

" The picture of our desolate North-western terri- 
tory twenty-five years ago, in contrast with its 
civilized aspect to-day, and the pleasant features of 
the writer's style, constitute the claims of his little 
book to present attention." — The Dial. 



N. D. C. HODGES, Publisher, 

47 Lafayette Place, New Yobk. 



THIRD EDITION. 



THE FAULTS OF SPEECH 

BY 

A. MELVILLE BELL, 

Author of " Visible Speech," etc., etc. 

The Faults of Speech is a Self -Corrector 
and Teacher's Manual, for the removal of all 
Impediments and Defects of Articulation. 

SO Cents. 

* 4 * Sent postpaid on receipt of price, 

N. D. C. HODGES, 47 Lafayette Place, 

NEW YORK. 



